Activation of adenosine A1 receptor by N6-(R)-phenylisopropyladenosine (R-PIA) inhibits forskolin-stimulated tyrosine hydroxylase activity in rat striatal synaptosomes.
We investigated the effect of the relatively selective A1 adenosine receptor agonist N6-(R)-phenylisopropyladenosine (R-PIA) on tyrosine hydroxylase activity (TH) of synaptosomes obtained from rat striatum. TH activity was assayed in supernatant obtained following sonication and centrifugation of the tissue preincubated with the test compounds. R-PIA produced a modest decrease of basal enzyme activity, but significantly reduced the activation of the enzyme by submaximal (0.1-0.5 microM) concentrations of forskolin (FSK) a stimulator of adenylate cyclase. The IC 50 value of R-PIA was 17 nM and the maximal inhibition corresponded to 30-40% decrease of the enzyme activity stimulated by FSK. The S-isomer of PIA failed to affect TH activity under control and stimulated conditions. Moreover, the inhibitory effect of R-PIA was completely antagonized by 8-cyclopentyl- 1,3 -dimethylxanthine, an adenosine receptor blocker. R-PIA inhibited both basal and FSK-stimulated adenylate cyclase activity. These results indicate that in striatal dopaminergic terminals TH activity can be modulated in an inhibitory manner by activation of presynaptic A1 adenosine receptors.